Puromycin binding to the small subunit of Escherichia coli ribosomes. Localization of the antibiotic in subunits reconstituted with puromycin-modified components.
Small (30 S) ribosomal subunits from Escherichia coli strain TPR 201 were photoaffinity-labeled with [3H]puromycin in the presence of chloramphenicol under conditions in which more than 1 mol of antibiotic was incorporated per mol of ribosomes. The subunits were than washed with 3 M NH4Cl to yield core particles and a split protein fraction; the split proteins were further fractionated with ammonium sulfate. Subunits were then reconstituted using one fraction (core, split proteins, or ammonium sulfate supernatant) from photoaffinity-modified subunits and other components from unmodified (control) subunits. The distribution of [3H]puromycin in ribosomal proteins was monitored by one-dimensional polyacrylamide gel electrophoresis, and the sites of puromycin binding were visualized by immunoelectron microscopy. Two areas of puromycin binding were identified. A high affinity puromycin site, found on the upper third of the subunit and distant from the platform, is identical to the primary site previously identified (Olson, H. M., Grant, P. G., Glitz, D. G., and Cooperman, B. S. (1980) Proc. Natl. Acad. Sci. U. S. A. 77, 890-894). Binding at this site is maximal in subunits reconstituted with high levels of puromycin-modified protein S14, and is decreased when unmodified S14 is incorporated. Because the percentage of antibody binding at the primary site always exceeds the percentage of puromycin label in protein S14, the primary site must include components other than S14. A secondary puromycin site of lower affinity is found on the subunit platform. This site is enriched in subunits reconstituted from puromycin-modified core particles and may include protein S7. Our results demonstrate the feasibility of localizing specifically modified components in reconstituted ribosomal subunits.